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A b s t r a c t . The p r o p a g a t i o n of prebreakdown ( s t r e a m e r ) from a q u a s i s t a t i o n a r y p o s i t i v e p o i n t -t o -p l a n e corona i n t o s p a r k i n B2 i s i n v e s t i g a t e d by s p a t i a l and time r e s o l v e d s p e c t r o s c o p i c methods. Two luminous f r o n t s , s t a r t i n g from t h e anode p o i n t , a r e found t o t r a v e r s e t h e gap b e f o r e t h e b r i g h t s p a r k o c c u r s which i s c o r r e l a t e d t o t h e c o l l a p s e of t h e a p p l i e d v o l t a g e , An e v a l u a t i o n of t h e s p e c t r o s c o p i c r e s u l t s and t h e i r c o r r e l a t i o n t o t h e e l e c t r i c curr e n t g i v e i n f o r m a t i o n about d a t a l i k e d i am e t e r , v e l o c i t y o f t h e f i r s t f r o n t ( s t r e a m e r 1 and i t s g a s t e m p e r a t u r e , e l e c t r o n energy, e l e c t r i c f i e l d and number r e s p . d e n s i t y of e l e c t r o n s .
Experimental s e t u p and procedure.
A high frequency Coaxial c a b l e d i s c h a r g e system(7lGHz) d e s c r i b e d i n / I / , h a s been used t o i n v e s t i g a t e t h e t r a n s i t i o n of a ~o s i t i v e corona i n t o s p a r k . The e l e c t r o d e s c o n s i s t o f a p o i n t ( P t , ra.dius 130 ,um) and a p o l i s h e d p l a n e ( P t ) i n a d i s t a n c e of 18mm.
The d i s c h a r g e t u b e i s f i l l e d w i t h B2,. 53bar ( i r n p u r i t i e s < 1 0 0 ppm, mass-spectr. a n a l y s i s ) . The p r e d i s c h a r g e , which is followed by t h e b r i g h t s p a r k , s t a r t s a t 14.6kV(rise o f volt a g e 1.3kV/ms), s o t h a t t h i s p r o c e s s can b e C u r r e n t measurements were made w i t h a coa x i a l f o i l resistor/2/(risetime<100 p s ) , which i s i n s t a l l e d i n t h e d i s c h a r g e t u b e system-For time s c a l e c o r r e l a t i o n of r a d i at i o n and c u r r e n t a p i n d i o d e was used w i t h a r i s e t i~e of 300 p s and a n e g l e g i b l e d e l a y . I n t h i s experiment r a d i a t i o n and e l e c t r i c c u r r e n t have been reproducable s u f f i c i e n t l y , s o t h a t t h e y c o u l d be d e t e c t e d e i t h e r i n a sampling o s c i l l o s c o p e ( 2 3 0 p s ) w i t h a conn e c t e d d i g i t a l a v e r a g e r o r i n a Soxcar-aver a g e r ( a p e r t u r e t i m e < l 3 0 p s ) . Both systems show a s p a t i a l -t e m p o r a l development, which is i n t e r p r e t e d a s two ioni z i n g / e x c i t i n g f r o n t s . F i g u r e 1 and 2 show e q u i d e n s i t i e s of r e l a t i v e r ' a d i a t i o n i n t e ns i t i e s of t h e two systems. These f i g u r e s
have been c o n s t r u c t e d o u t of t h e r a d i a t i o n i n t e n s i t i e s , which had been measured w i t h a x i a l and temporal r e s o l u t i o n ( l 0 um,4ns).

/ T h i s d e s c r i p t i o n i s s i m i l a r t o a one wavel e n g t h concerning streak-camera-photo, t h a t moreover does n o t show c o n v o l u t i o n e f f e c t s o f t h e r a d i a l p r o f i l of t h e d i s c h a r g e and t h e moving s h u t t e r .
Luminous f r o n t s l i k e t h e s e o r s i n i l a r ones have been d e t e c t e d i n p a r a l l e l geometry /3,4,5/ and i n p o i n t -p l a n e geometry/6,7/.
The e l e c t r i c c u r r e n t correspondinq t o t h e f r o n t s i s shown i n f i g u r e 3. There is a f a s t r i s e o f c u r r e n t when t h e f i r s t f r o n t moves t o t h e cathode and a s o r t o f s t a gnancy i n c u r r e n t r i s e when t h e second f r o n t moves w i t h d e c r e a s i n g v e l o c i t y t o t h e p l a n e . garding those sections of the whole bandpoint (anode) tsystem which had been detected, the ratios figure 2 : =el. radiation intensity of the of exciting processes can be found. With 1 .neg. system in N2 (X=391.4nm) an electron energy distribution(not Yaxwellian!) that had been calculated by solving Boltznann-transport-equation/8,9/ a variety of ratios for exciting processes is computed and fitted to the measured one. Tnus a mean value of eletron energy of (6.5-7)eV was found. The corresponding electric field is (80-85)kV/cm. The number resp. density of electrons in the first front, which now should be called streamer, is determined with data for the probability of exciting the 2.pos. system 599 (1973) . figure 4: number resp. density of electrons 13, 273, (1973) in the first front (streamer) /10/ W. Legler, 2. Phys. 173, 169, (1963) 
